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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the direction of a 
terminal based on a connection request signal from the 
terminal, to turn a null point where a radio wave area 
containing spurious radiation does not exist in the direction 
and to realize communication. 

SOLUTION: Connection request signals from a terminal Z, 
which are received by an array antenna 2, are supplied to an 
adaptive array 14 and a parameter estimation unit 15. The 
parameter estimation unit 15 detects information in the 
direction of the terminal Z with the output of the adaptive 
array 1 4 and the signal supplied from the antenna 2 and it is 
temporarily stored in a memory 16. A signal from a terminal A 
in which a directivity area is previously installed is received by 
the array antenna 2 and it is supplied to a signal synthesizer 

17. The signal synthesizer 17 synthesizes the signal of the " 

terminal A and information of the terminal Z, which is stored in the memory 16. Then, the nul 
point of the antenna directivity, where a radio wave does not exist in the direction of the 
terminal Z, is turned without changing the directivity area against the terminal A. 
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;uffli3te^&PHS«*fl9C2Sffi-ra. PHS^fflur- 

w^tfsesftTo&^jWiiit (uis«j^) u -£© 
^•7— «±©®^^ttisft«t^»^ ep*.{i!i©phs 

^w±©^7-©fg-^*s^ai^nT^fc«^ fin*»^ffl 
«i> P H S 4g*ttSJS 'J > * ^ * *;wfcfcii 

[0 0 0 4] g fc, P H S-^&ttjSWD&ittl 

«->^^A©^iSSm^i: LT. 7U-f7>ftSffl^ 
fe7^7"r-fy71/'f (adaptive array) 
#^.e>tlT^5o Z.<Dm£.7?-7 z r-i 77U-imUmM 

TV^5. 

B. Widrow, et al. : "Adaptive Antenna Systems," Pro 
c. IEEE, Vol.56, No. 12, pp. 2143-2159 (Dec. 1967). 
S. P. Applebaum : "Adaptive Arrays", IEEE Trans. An 
tennas & Propag., Vol.AP-24, No. 5, pp. 585-598 (Sep 
t. 1976). 

0. L. Frost, III : "Adaptive Least Squares Optimiza 
tion Subject to Linear Equality Constraints, "SEL- 
70-055, Technical Report, No. 6796-2, InformationSy 
stem Lab., Stanford Univ. (Aug. 1970). 
B. Widrow and S. D. Stearns : "Adaptive Signal Proc 
essing," Prentice-Hall, Englewood Cliffs (1985). 
R. A. Monzingo and T. W. Miller : "Introduction to 
Adaptive Arrays," Jone Wiley & Sons, New York (198 
0). 

J. E. Hudson : "Adaptive Array Principles," Peter P 

eregrinus Ltd., London (1981). 

R. T. Compton, Jr. : "Adaptive Antennas - Concepts 

and Performance," Prentice-Hall, Englewood Cliffs 

(1988). 

E. Nicolau and D. Zaharia : "Adaptive Arrays," Else 
vier, Amsterdam (1989). 

z.(D7^zr=r.i ^TU-f ««M6*B®«fca:BI*BI6C* 
-To Z.<D7V7"r-i ^7U-Htm^^(Dm^^ 




[0005] ua»u m&(OPEs&mm^ tv-??- 

L» SDMA (Space Divison Multiple Access) MiS 
8'#£fflO;fe&©##;?.£>*lTO£o SDMAfcli, [S] 

7l/-ftffl^fcSDMA#5$©0«HsM$tt ff^ftffi 
A.P97-214.RCS97-252, MW97-197( 1998-02) (Mt : (tt) 

it^titukifi^) #fc»b<w^3ftTi-*5©"C»«i 

>5:i5iB^tt#BS-r5o SDMAKIt P DMA 

(Path Division Multiple Access ) Jj&t&foZtl 
So £©SDMASifIftfffiS\ T&~?7->< 'fTV'i 
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©J§fttt£tf^tH-ri:, yNy^->^1S«-e^-r7 3 b, 
7 3 CAO^Si^4bSCti:*5, 
[0 0 0 7] ZZT\ PHS4S*A*sjI(nlffii';T7 3 
aT-T^*;i/£{£fflbT«fi£*ToTt>2>h£^ =F 
SIIf©«f^7 3cC, PHS4g*Z#A!)PHS 
a®*ff*-5i:l/&»& (I2 9#B3) > PHSS8*Zli 

p h st%mA&mm lt^s r m?*jvz.m$m£ffl®. 

ff^5:SDMA-PHSaJte©7 1 bj^fg^So £ 
©B#, H9 0*»KllSJft©*»e»^fePHS«ll5|cAfcPHS 
«*Z©#fag*H-#*£&iSl§i\ fc^xPHSSi^A 
i: P H Si$5fc Z A^IrJ *;i/£<Sffl LT S D M A - P 
HS»Jtl7 1 i:<i*f£j£Sfi LT*>, S DMA — P H 

sa%^7 itt*n*n©ii*c*ru fflST&fcMe 
■essffifattiy^fcjfta-ra&ik sdma-phs 

fitt§7 1tt, PHSSg*Zt^bTCf : -^^.;i'SfflV'> 
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ft^^jiff^S. PHSJg*ZT*{±> SDMA-PHS 
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tt P H S JS* A (c ft ft £ ft fcjgftttttifc©^!!!* 
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SDMA-PHSUfill (WTSDMASflW 
kft-T) #PHSigi*A£|n] (±^(p]) (C*fU-CJi(SH4 

^-rs^s^iJ^U7'3b. 3 c (iJ^iPi'NC^iiPitt* 

JcPHSJg*Z*SAf)PHSiiffS:ff*Joh 
?Z>m&<Dfe3.mX'$>Zo ^2fcfc, SDMASJfe^l© 
#gfg:/ny£0T-$>tK n*©^^-* K #2, # 
3, #4, -#nipf.«:57!/'f7>ft2 (#f£S£© 
Jf^T-«±4*fcTS) ils 7^ , 7>ft2A>f.fflA* 

13b«C, A#fi^#T^**;Wi^©«1&£fcmiE 

at 71/-f7>rt2;()>e l OA*I^A ! C?-t^WI 
^©fltetttyH' ffSWl 3ataJHt47^r-f 

»SE-r««^&fi2Si:*iE-r57^7'7 l 'f ^7U-f 1 4 

i/<i±®^j«»i 7A»e>tti**nsflHiW)»e>*Bi**'6 

[0013] S DMASM 1 <?>®Ji|Srt4«ifc£ U 7 
3 a.ifiiZ>ffi£?2>^mM^ ] )7 3 ctlX^ttfcPH 
SiB*Z<«BgS*B»&bJ:-5i: , i"*i:s PHS4&f*Z*> 
6SDMAfilteJ81 IzM^CT-'rZ-JU&m^X.V >^ 
+ *;u«icB*«^ (SSttS*fi^) ftS6<i-r*. SD 

yfSWl 3#7y/f'f^7l/'f 1 4«£S8K3 
*U 7W7>^2£^UTC^*Mi-5f£7^:7' 
5^ /71/-f 1 4£eM&f3. ft, 71/-f7>rt2* 

T^^^n*©*^ ryy-T-i 1 4Cflw& 

ISU ft *£rii£ 1 7 fM&£ n 3 fi^Rtt n * ft 2 „ 
#5tS£©ff#IT-i;fc, 7U-f7>ft2ii4*T'$)5fe«) 
{g^§U±4;fci:&3o 

[0014] PHsesz^e.ocft^Kif 

4Scz (t) fcfSi^ IlO7>rt#lf0Cf 

^^M/gfifi^txci (t) (i, »rsccD«ca*n5. 



Xci (t) =aixSc z (t) +ni (t) 
Z>mSl-C-&Z> e ^2CD7>7 L ^-#2T-OC^-^^. 

;i/^««^xc2 (t) ^onts^ns. 

[0 0 15] 

Xc 2 (t) =a 2 xSc z (t) +n 2 (t) 

xc 3 (t) tt, ^coatc^^nso 

Xc 3 (t) =a 3 xSc z (t) +n 3 (t) 

Z.Z.X\ a 3 t)|5H«t U7M-T AT*ftt«fi«t* 

o 

[0 0 16] i4CD7>rt#4ffflCft^;i/ 
SM®^Xc 4 (t) fcfc, fe£©*S£jt;*ft3„ 
XC4 (t) =a4XSc z (t) +114 (t) 

a 4 % |5j«tC U 771/* -f A-C*fb-r5«»T?& 
•So [BpfSBc, n$©7>'T^"A s ^'3fe^p, ^n©7> 
^^-#nT-OC^V^;i/Sfifi^Xc n (t) tt> JfeS 

[0 0 17] 

Xc n (t) =a„xSc z (t) +n n (t) 

So ±13<&$(ai, a2> a 3> a4, -\ a n (i, PHS 

n7>rt#l, #2, #3, #4, #n©^fl 
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>7^EI±t±S^Cx «*fi^©$fcft©5f&. ip*>lm 

^T-©Sftft^^SESt>-§««^{iffl^MA^ b £ £ h 
&PHS«*tt^»bTl>-5fe^ dft 

n 2 > n 3 , n 4 , n n fc£§:P>7^;&Vg{f @e§-£-28 

^-rsii^r-^^o 

[0018] *n?t\<D7y : ri-x&misntzx c i N 
xc2, xc 3 , XC4&S ryy^-i yru-i 1 4izm 

z (t) ##«&e>nawj:*n5. St. 

<**lfeXci % Xc2> Xc 3 . Xc 4 fct, s^*-?m%. 
H5i:t,i^n, TVzr^-i -?T\s4 1 4^e>©fcb 
^fS-^i:> SfffS^Xci, Xc 2 s Xc 3 , Xc 4 t©ffl 

hmbci, c 2 x c 3 , Cizmm-rzztizxr), v&x. 
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Z i { a ) S C z(» x S cz (t)+ n ! (t) X Scz<0 ) 
Tx | X C1 I X | S C z<0 I 



C 2 = 



Z {a 2 S CZ (t)XS C z(t)tn 2 (t)X S C z(t)} _ 



TX | X CZ I X | S C Z<t) I 



= a 2 



C,= 



Z | {a3S C z(t)XS C z(t)»n 3 (t)X S C z(t)> 
TX | X C 3 I X I S C Z<t) I 



C 4 = 



Z | {a4S C z(OXScz(t)*n 4 (t)x S C z(t)> 
" T X | X C4 I X | S cz (t) ! 



*4 



T f {a n S C zO XS C z(t)^n n (t)xS C z(t)> _ 

Tx | X Cn I X | Scz(t) I *" 



[0 0 2 0] CWCfctK 5*>e>, 
S/^rtCiJIWTV-ff&S^ VJ^au a 2 , 
a 3 , a 4 #3K#>£>tU fcB£;*ft?>o ^/■-fW.'gMl 
5*»e>W**nS7 , U-fl6»^h;i/ai, a 2 v a 3 , 
a 4 fcfc, ^t'Jl 6 *U -«MftW*nS. * 

fC, SDMASiiltt, Cft^Mffl^T'JV^f 

* *;m&sms^*mm l-t s & p h s sa* z cat 

^ft^£ Cft*Mffl^TPH SS85&Z 

ilCDH^ SDMAfijfeSlfcfc* P H S4ft*AAM£ffl UT 

v > 5 T * ;i/ 1 HI— cd T ^ *)VXS.~o HI— 

[0 0 2 1] PHS4S*Ztt, SDMASJtWgl*»e>§ 
5, £©B^ PHSi^Z#ffi«'fS»»rfcH:PHS48 

WmtteZo O$0£©B?K PHS4i8*A{£PDMA« 

[0 0 2 2] PDMASllim T^-^^WH-^Sr 
-5 «£- C fcfc* -f v S W 1 3 #flre£j*g 1 7 {III 

®Tf-t*;HffiStA (t) 

y^-#i-e©T^-fr*^a<ee^xti (t) tt, 

[0 0 2 3] 

Xti (t) =bixSt A (t) +ni (t) 



;i/SM®^xt2 (t) tt, JfeiC©«K:a3fn5. 
Xt 2 (t) =b 2 xSt A (t) +n 2 (t) 

[0 0 2 4] m3<D7>y z -j-#3X-<D r r3- J r*)l' 
Sff{I^Xt3 (t) i±, WCitt^ftSo 
Xt 3 (t) =b 3 xSt A (t) + n 3 (t) 

xt 4 (t) tt N «a©«cs$ns. 

[0 0 2 5] 

Xt4 (t) = b 4 xSt A (t) +n 4 (t) 

ZZX\ b 4 fe|p]«|{Z U 7M-<Af»t5«$ 

?^#nT-OT^^^;USffff^-Xt n (t) fck 

Xt n (t) =b n xst z (t) +n n (t) 

z.zx\ b n *»Ht«t u t)\/94 &xmbTz>mmx$> 

So 

[0 0 2 6] ±IB«»bi^ b 2 , b 3 , b 4 , - x b 
ntt, PHSiW*A4>e.O«a[«^fc:*ru 7U-f7> 
rt2SW57>rt#l, #2, #3, #4, 

••s #n©*ft*n©*i*tffi«#g&.5fc«*. ^n^en 

IBni, n 2 , n 3 , n 4 , n Il &&Tl'7 u j-RV$:m 

[0027] -^n-encTy^-^-T'Sff ^ntx t lx 
x 1 2 . x 1 3. x 1 4(±, m^-&i&m i 7 n 
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JUau a2> a3, a^t, A * 'J 1 6 t^tortg&fffrS 
;* ftf 311 £ tlT ^ 3 P H S Jg* Z ©jgfellft tt T * 
fi^St z (t) fcCiiK §7y7tCM5«W 
&PHS^5fcZA>e>©T^*;M/tt?g££fiS<;U 

2 TSIl^tlfcPH Si8*A©T^i>*;i/gfi{I^X 
ti, Xt2> Xt 3> Xt 4 t^U »ST-a^n?)# 
7>fn-©PH S«*AtPH Si£*Z t(O^Jfft(g^ 
Xti' , Xt 2 ' > Xt 3 ' , Xt 4 ' tUT7^f-f 
l/ru* 1 4Cttl&*n5. i& ^tUl 6£(±, j£® 
* ftT < 5 i: ^ii £ n S P H S iSi* Z © T ^ + * ;i/ff ^ 
St z (t) fc^tortattMft&UBttLTl^ 

[0 0 2 8] *i\ £ 1 ®7>rt# 1 T-©^M^-X 

ti' (t) fcfc, 

Xti* (t) =bixS tA (t) +aixS tz (t) 
+ ni (t) 

^2©T>^^-#2T*©^M^-Xt2' (t) 

[0 0 2 9] Xt2' (t) = b 2 x S tA (t) +az x 
St Z (t) +n 2 (t) 

JfeCs ^3©T>^^-#3T-©-^^f^-Xt3' (t) 

Xt3' (t) =b3X S tA (t) +a3X S tz (t) 
+ n 3 (t) 

m4(DT>^i-# ^X'(D^imXt4' (t) 

[0 0 3 0] Xt4* (t) =b4X S tA (t) +a4X 
St z (t) +n 4 (t) 

#nT-©^ff^Xt n ' (t) (±, «S(D«CS^n 

So 

Xt n ' (t) =b n xSt A (t) +a n xst z (t) 
+ n n (t) 

Ctliai), T^y^-i -77 1 4£A2;2nS-£7?E 
fg^Xti' (t),Xt2* (t), Xt 3 * (t) , 
Xt4* (t) fct, PHS4S*Z*^©AlhffI^-biX S 
tA(D. b2><StA(l)> b 3 xSt A (1) > b 4 
xStA (1) i:PHS4S*A3!pe>©Alfft-?-aix S t 
z (1) , a 2 xSt z (1) , a3XSt z (1) > a4X 

st z (i) tm^m^(D^is^rtrji?> 0 
[0031] zco^mmmt-. p h samstfji^bfc 

TT-^^MZ&^T, iiiSif©PHSJg*Z{;iD^T, 
mffifc fct T ^ * if. ;i/T' jHfS bT V & x, > P H S 

z a> e> ©*$ # A*t b fe m-^(Dm^ifitu a. e> nt ^ s . 

7y7"f-f /7L"f 7>rt4Wx.KR L S (Recursiv 
e Least Square) T;U:J | JXAT-iM / P£-&feii§-£\ fSM 

[0 0 3 2] ioT, TV-Jt-I -J-rVJ 1 4(2. PH 



@3tC^«{3, PHS*Si*A#|qJ (± 
#IrJ) K*«-*ffi|qItt*MEU PHSJg*A(C^-TS 
iiliffilf u^feLhfcfito J; 3«iRltt*jfcx. 'J 7 
S*9SUfcl:3U ^gHI* (BJ*lRl^©Jilqltt««x. U 
7) *>#*!)T> PHSJg*Z^(pJk:*fb*iS*s^T-^ 
& V> 7" > ^ ^"f i IrI © y- ) Uj£ a £ ffij ( * S „ 
[0 0 3 3] dtliCtt), U«c«a^^ffdPHS4^*Z 

amss?" 2. h ;i 5 c «± s d m A&nm i & <bmm ^ns 
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